. Partition of peroxidized and untreated human erythrocytes Cell partition was measured in a phase system of 5% dextran/4.5% PEG in 0.075~-NaC1/0.068~-sodium phosphate, pH6.8, 20min after mixing of the phases had ceased. were then washed with saline and packed by centrifugation (2000g for l0min). Phase systems containing 5% (w/w) dextran TSOO (Pharmacia Fine Chemicals, lot no. Ga 19073) and 4.5% (w/w) PEG 6000 (B.D.H. Ltd., lot no. 367827) were prepared in phosphate-buffered saline, pH6.8, as described previously (Gascoine et al., 1983; Gascoine & Fisher, 1984; Raymond & Fisher, 1980) . The electrostatic potential difference between the phases (A$) was measured with a Keithly Digital Electrometer Model 616. Cell partition was performed in 5cm x 1 cm glass tubes containing 1 g each of top and botton phases at 25°C by adding lop1 of packed cells, mixing the phases and determining the percentage of the cells added that were present in the top phase after the phases had separated for a specified time (settling time). Measurement of partition in phase systems of varying A$ at different settling times indicated that the condition most discriminating between peroxidized and untreated cells was 5% dextran/4.5% PEG in 0.075~-NaCl/O.O68~-sodiurn phosphate (A$ = c. 0.6mV) with a 20min settling time. From Table 1 it can be seen that in four separate experiments in which two different conditions of peroxidation were used, the top-phase partition of treated cells was raised compared with that of untreated cells. The milder peroxidation condition (peroxidation 1) gave a relative increase of 23% f 8 (n = 3) whereas the more extensive condition (peroxidation 2) gave an increase of 46% 20 (n = 4). In a separate experiment using hydrogen peroxide (5 mM, 2 h) as the peroxidizing agent, in the presence of sodium azide (approx. 1 mM), partition in this phase system was raised by 26%, from 45.8Zf2.8 to 58Xf2.2 (n = 3). Partition was also measured in phase systems of varying A$ ranging from 0.04mV (0.15 M-NaCl/O.Ol M-sodium phosphate) to 1.07mV (0.11 M-sodium phosphate) and fitted to the equation P = 100[1+ Hexp( -QA$)]-l where Q and Hare constants derived empirically by curve fitting and are related to surface charge and surface hydrophobicity respectively (Gascoine & Fisher, 1984) . In three separate peroxidation studies the values of H were decreased by 54% (peroxidation l), 65% (peroxidation 2) and 84% (peroxidation 2), as were the value of Q, 32% (peroxidation l), 37.5% (peroxidation 2) and 42% (peroxidation 2). The decreased value of H implies that peroxidation increased the hydrophobicity, reflected by a raised top-phase partition in a phase of zero A$. The raised partitions shown in Table 1 , obtained in phase system of significant A$, imply an increase in cell-surface charge as a consequence of peroxidation, although this increase may include, to some degree, a raised partition due to the increased hydrophobicity.
Peroxidation clearly alters the partition behaviour of human erythrocytes. This observation implies that cell populations differing in the degree of peroxidation may be separable on the basis of these altered surface properties by the application of CCD procedures in two-polymer phase systems. Vol. 12 dextran-rich bottom phase, separated by a horizontal (bulk) liquid-liquid interface of low interfacial tension. Incorporation of certain salts, the ions of which have different affinities for the two phases, results in an electrostatic (Donnan) potential difference (A$) between the phases (charged phase systems) (Albertsson, 1971 ). In the particular case of phosphate, the top phase is positive with respect to the bottom phase. Other salts, e.g. NaCl, whose ions have similar affinities for the phases, give rise to A$ of virtually zero (non-charged phase systems). By increasing the proportion of phosphate to NaCl in isotonic phosphatebuffered saline, charged phase systems with a range of A$ can be obtained (Reitherman et al., 1973) . Cells added to these phases systems partition between the top phase and the bulk interface, to an extent determined by certain surface properties ; cell partition in non-charged phase systems is considered to depend on non-charged surface properties whereas in charged systems it is considered to depend upop charge-related surface properties (Walter, 1977 , 1982 , Fisher, 1981 . We have examined quantitatively the dependence of partition of erythrocytes of different species upon A$ and have expressed this in terms of two constants which reflect charge and non-charged surface properties.
Phase systems containing 5% dextran T500 (Pharmacia Fine Chemicals, lot no. GA19073) and 4.5% (w/w) PEG 600 (BDH Ltd, Lot. No. 367827) were prepared in phosphatebuffered saline, pH6.8. The electrostatic potential difference between the phases was measured with a Keithly Digital Electrometer Model 616 (Keithly Instruments Ltd., Cleveland, Ohio). By increasing the ratio of sodium phosphate to NaCl, from 0.01 M-sodium phosphate/O.l5M-NaCl to 0.1 1 M-sodium phosphate, keeping the solution isotonic, phase systems with A$ increasing from 0.04mV to 1.07mV were obtained. Erythrocytes collected in citrate anticoagulant were washed three times in saline and packed by centrifugation (2000g for l0min). Cell partition was performed in 5cm x 1 cm glass tubes containing 1 g each of top and bottom phases at 25°C by adding lop1 of packed cells, mixing and determining the percentage of the cells added that was present in the top phase after the phases had separated for 20min.
The partition of erythrocytes from rat, human, hen, guinea pig, cat and rabbit were measured in triplicate in eight phase systems with A$ varying from 0.04mv to 1.07mV (Fig. 1) . With the exception of rabbit erythrocytes, partitions increased markedly over this range of A$ and could be described by the equation: 100 Partition (%) = 1 + H exp (-QAY) when H and Q are constants obtained by fitting the best curve through the experimental point (Pc0.01 at least), as shown in Fig. 1 . In the case of rabbit erythrocytes only a slight increase in partition was obtained at the highest A+ examined, allowing only an approximate value of Q to be obtained.
The constant His related to partition in a phase system of A$ = 0, when P = 100 (1 + H)-I , a condition considered to be determined by cell-surface hydrophobicity (Magnusson, 1981) . removed, a progressive decrease in the value of Q, which reached virtually zero when removal was complete. Removal of sialic acid was also associated with a progressive decrease in H, indicating an increase in hydrophobicity. Consequently, sialic acid appears to be an important contributor to cell-surface hydrophobicity as well as to surface charge, an observation also made for liposomes and L1210 murine leukemia cells (I. Shelton, D. M. Turner 8c D. Fisher, unpublished work). The equation demonstrates quantitatively that cell partition in charged phase systems is determined not only by cell-surface charge ( Q term) but also by cell-surface hydrophobicity (H term). The terms Q and H may provide a basis for quantitative comparisons of surface properties between different cells. In addition the equation provides experimental support for the theoretical consideration that cell partition depends exponentially, and hence sensitively, upon determining factors (Walter, 1977; Albertsson, 1971) . 
